gains strength only slowly in cool weather and it is necessary to keep the forms in place considerably longer than in warm weather.
Various expedients are resorted to for the purpose of preventing the freezing of concrete. One of the common methods is to add salt to the mixing water, which lowers its freezing point. Experiments have indicated that an amount of salt equal to 5 or 10 per cent, of the weight of the water used for mixing, or approximately 13 Ib. of salt to a barrel of cement, does not lower the ultimate strength of the concrete, although the time of setting is increased and the strength for short periods is decreased. Taylor and Thompson, "Concrete, Plain and Reinforced," recommend 2 Ib. of salt per bag of cement, or 8 Ib. per barrel. Concrete thus formed will set where the temperature is several degrees below the freezing point.
RATE OF PROGRESS
The rate of progress is usually governed by the rate of excavation, the number of forms available, the permissible length of open trench, and other factors, rather than by the rapidity with which concrete can be mixed and placed. For instance, if it be required to keep centers in place for 3 days, forms for 4 days' work must be provided if concrete is to be placed each day. Unless the total length of sewer to be built is considerable, the cost of providing sufficient forms to allow rapid daily progress may not be justified. Similarly, where the sewer is built in several operations, invert, side walls and arch separately, the concreting must be carried on in the same section of trench for upward of a week. If a high rate of daily progress is desired a very long and possibly prohibitive opening of the trench may be necessary. In such cases it will often prove more practicable to open the trench at two or more points than to attempt a high rate of progress at one opening.
In the construction of a 3-ft. sewer at Louisville, in one operation (see Chapter XV, "Forms and Centers")? 94 ft. 6 in. of inside forms, and 48 ft. of outside forms were found to be serviceable for about 1500 ft., and cost $1.80.84. These allowed a progress of about 48 ft. per day. As the sewer was only 1500 ft. long, a greater number of forms would have resulted in a waste of material and the discarding of forms before they were used up.
Sewers 36 in. in diameter have been built at rates of 100 to 130 ft. per day. Under average conditions, however, the rate of progress is more likely to be from 25 to 50 ft. per day. In the case of large sewers the rate at which concrete can be mixed and placed is a factor of more